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mm^] mmm 

^7 n 5^ & ^ M-^*^ e>S^"r S fc«b(Z) ^ n ^ y 5!j A U rLx vYiL^m 

i: S D ^ U ^ A U lai^o 

[^^^2] ^^]gl|a^(Z)^^n^y ^ U;!7/N'Uia8&lC^V%T, 

««IB K ^ /N' *^ ^ ^1*7^ - ^ ^ It ^ U > ;{)^ o ^ - ^ M-^ 
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m^m 5 ] m^m 1 mm<D^ n u :^ a u ms&tc v>t. 

o Sm^^ix ^ - IC^S C T tfflBII 2 CD ^ - tK > ^ 5: Mt^-r -5 i?)® H 2 ® 

mmm i ®^^Bj:b«<^jc <fc y $ n^^^ax ^ - ,i: , mmm 2 ©^tsirbicti 

{cj:»;«^m$ti^cfi^fflx^-i:(Z)m:&:6^<£^S4xS J:e>{c, fffSBUi jSttJ^H 2 cD 
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mmf^i(Dmmm^<DmtiizM-t^mmm2(Dmmmm(Diiii]<D^m:j^'^-^ 

iaS?&(3DilM*$:if:^S1tS^i:$:#^il-r€>^n»y ^ UTtjAU^L- ^y ho 
4 c^)M® las^ ^S:J5{c#;tfez:i:$: -5 n »y u /n' U n.- ^y h „ 

[0 0 0 1] 

:^^mit. • ]^MMi*>r > ^ - 7 oi - C^M^ ^ □ ^y ^ U y mi^xii ^ u 

[0 0 0 2] 
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IEEE1394. b mmat. /bmmiJ^-Dmmcoty u rjv^-st^m-fy^m^ 

[0 0 0 3] 

^U^y^V itjAV fi^^^© 1 0(7)t^^5(5My&^ D.H.Wolaver, "Phase-Locked Loop 
Circuit Design", Section 10-2, pp. 213-216, Prentice Hall (1991){C^$tl 
TVN^o ^(DM'^lt. 7^-'$t^^<D^^^NRZ (non-return- to-zero) Hj^^R 
Z (return-to-zero) ^^filLife:^;^, R Z 7^— M^:*^ ^ P L L (phase-lock 
ed loop) $:fflV^T^D»y^$:S^•r-5J:e)^CbTV^S„ 
[0 0 04] 

mmt>mw: t ^ n-t^MM} 

z: (Z> icii, lhia«e5flM J; *i liS^ ^ n ^ >f ^- > y ^ A't ^ D T U 
[0 0 0 5] 

[0 0 0 6] 

1® a ^ n »y ^ u ;!j A u mi?!® ^ -f ^ > >y ^ &«i0Ji- s 

[0 0 0 7] 
[0 0 0 8] 
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[0 0 0 9] 

^ tc «) ® n . mmm^ ic s v ^ x^^^m^m. ^ $ n ^ - ^ 

[0 0 10] 

^m^<DiL-^rf}^ij =c^y i^izm^i^t:^ &mtm:&. 0^ ^ - ^ y (Dr=.i^(D 
mmm^ ^^-eti-rntgi-t, ziti^ ©^^aure- $: -r > ^ - u - y giF# ^ -5 d h 

[0011] 

j^f^^iiy- KlcM-^$4x;fel|i 2Jlt?m 2®^^ >^i:, 7^->5?^#055f^ 
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^tife^+gx^-i:, ||2©^*BJ:bi«#|{cj;y^m$tife^*ix^-i:<^55l^*^ 

fSM^ti-S J;e){c, l|i:5:tJ«ll2<Z)^-v-i?3K>y{cj:tjf&fSi^®y- KiC:^^ 
$ 4x;t«m*^tyfaM^«ffi L TSJ±^JW5§ig^lc# A e> J: e) L ^ =fe; ® i? 

& S o 

[0 0 12] 
[0013] 

(n 1 (Dmmmm) 

m 1 ti. 1 (ommmmizm^ ^ n ^ u u mm<Dm^^mLx 

0, ^Uy ^ VitjAV =L=.^y h (CRU) 1 5 jSLO^T^ri-T^-r 7 T ^ ^ n > h D 
(DFC) 2 0 S:-etl^4x{ii;tTV^S. F^>fA5tt, #A tlfc 5/ U r;!/ 
7^-^ (DATA) izm^<mm^-^ (D AT A+/D AT A-) 1 M 

OO^-^j^^-^l&i-So l/^z-AlOli, ^^l^C?)##^7!)^^Mi&7-*-^##$: 

7^-^ (I DATA) ^-^i: uT^t^-rsc F^-rA5:a.t;i/>>-Ai 0 

hA°^5f->S:^-r-52/UT;V^-^lC-€-tl-g^tl»^< I DATA^-^ 

^^.i^t^r=.^<Dm^m^m^m^t^o dfc2oi*, mmmmiz^^^x id 

ATA#-^(DD FX^-i^^^M^tl'g) ck {C, m^it^^l D AT Aft DP 
0%{C^L<^S J:e»lC, K^>f A5Xlil^^-Al 0 (Dy"- -^tmm^^^ 
mmV. rtlS:^i$3itSfe»CD3> hn-^T'^So DCONTli, I DAT 
A>fg#<Z>D Fx^-:g^ffij^miC^r>i:^feD F3> hn-;i/M#T'$>So CRUl 5 
It. ^mmmiZ:jS\i^X I DATA##{C|lf^Lfc^'n^y ^^CK^rS^i-^;^*?)® 
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[0014] 

®2li. mi^<DDFC2 0<DWMM^M^ml^X\i^^o B|2CDDFC2 0li 

, m^m^sot. A/'DnyA-^ (ADC) 4 0^:, 1 H^m^L 

ti-t^^oizmmiDAT Am^^m^-t:s>r:iisb(Dmmv^'DX. miAxfm2 

(DnWtmsl, 34^, PMO SX>r ^y5^3 2 il, NMOSv^'f >y^3 5 i:, ^ 
^/A°S/^5? 3 6 i:T'#^«$tlTV^So PMO S::^>r ^y5=-3 2 S.t>*NMO S ^ 
3 5®#^©>!f- Mi, I D AT Afg-^$:^(-t^S„ ^-Y/N'i/^ 3 6 (D— s^li, 

K3 3^Cg^M$tlTV^-g,o ZLO^tJi-y - K3 3 ti, H 1 fD«tfSi!g 3 1 & 
OfPMOS>^>f >y^3 2 S::^L/T«aS«£EtC, ||2®«S^i!i3 4 ^ttl^NMO S X 

«y^3 5 $::^L/Tg^«I«ffi{C-en^ng?M$tlTV>So ADC4 0li, 
JEVRE F ^^oa^J^imms 0<Z)T^nyffi;^«j!±, "T J^t^-^^^Q-^ 

- F3 S<Dm&iZf^Ct=.y'^ V^)Vm^^DCONTm^ilLXm:h'r^o 
«;^4 1li, yU5^^->>' (PRE) #-^lC^&^L/TE9D€>3i:-e, ^^/-F 
3 3®SffiSr#MmffiVRE F{C«jaB>ft:-r-5. 
[0015] 

ig2©^figicj:tiii, iilfSB^^^cfev^T i data##<z)H i^^;i/i#i^^r^i: 
L i/'<;i/#i^^r^i::^H>-rti=fe 1 T^-tJ^fSPglc^bittili, pmo s;^.>r 3 
2 ?::/M>T^^y- F3 3 {C§^tl3itf«#*il, ^t^-/- F3 3;b^^NMOSX 

^y^3 5 $:/rLTgfDtim-t«^t*^li^b<, ^^a^^y' - F3 3©«JEh:^^- 
^i:?&-5o -ee)r'^v%#-a-{cii, r(Z)M^^«l;^)'?M^$4^-5 j:e){c, ADC4 0 
•h^^'^J - F3 3®«ffi^^-^ 3(^^-^<DM^lC/;SDfcDCONTM# 

F^>f A 5Xli^^-A 1 0^7^ - ^-t^^lLX. I DATA##(^) 

DF$:5 0 %tc^L < -r-Sr Z.(Di:o\zhX F^ /'^ 5 Xtt i^- 

1 0 (D^-'^w^m^^mm lt^o :^x:^m(^7'-^B^mmizA^ z. n x. 
n^^uy ^CK(D^^ ^y-^t^^y ^timm-^ti^o 

[0 0 1 6] 

^fe, D FC 2 0 ^^'•IIIS&S 0 7b^t&#i--g>»ira, A D C 4 0 Tb^t&'f^ 
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- K3 3 ^■:f^)^-^'-iPt^mm^m^^cm^^:ltx^. m^m^^^^it-t^ 

[0 0 17] 

msit. mi^<DDFC2 o(Dm(^nmm^m^^Lx^^^o iii3(^dfc2 
oii, mmm^4 5ii. wimm^^ o t^m^xy^^^o mmm^4.5it. id a 
TAmm^MLx i7'''^mm(Dmm%:mt^mm7'-'$( (ddata) 
^mt--5^c«)(Z)iaiii&T'feoT, M^iicRui 5^(Dm&mm9^m^ (vco) 
izm\'^^tix\e^^mmm(Diy^v ^xm^^n^. mmm^boit. idata 

, NANDM#S:^figt-<5NAND>!f- h 5 2 i:-e«fiK$tl-5.o 
[0018] 

S4ttv MSair^C^ 1:^-5 I DATA«-^<Z)DF*^5 0%<J: U/JnSV\:^'^<DS 
3(Z)DFC 2 0(Z)i*f^S:f^bTV>€>o 04 {C I D A T A#-^©H U"^;!/ 

wmmmti^i^-^mmT b ^*)m<f^-ox^^^. ddata-b-^i*^ id at 

Am-^^ iv^~^mmT btc.\TMm-^'\±t=.m^x:&^. l^^^ot. idata 

m^JkXfD DAT AM#Jb^ % ic L ly^;v%:B-rmrM:& U > ^^SSr^tcij:© R 
m^tf^hly^JVt::^^. :i0ORm^it. K^-f A 5 Xtt>S/-A 1 0 tCl DA 
T AM#® H i^^r^ ^rM^^-r S J: e) M^f o 

[0 0 19] 

®5li, ^Miir^lC^ttS I D ATA^#(DD F?()^5 0 % J: U VN:©-ir<Z)l2I 
3 COD FC 2 0(^)|&f^?:^bTV>-5o ia5lCJ:*l«. I D AT A-^-^C^H 
i^J!i^lS*n7=-^r^PSTb.i:U:R<^oTV>-5o DDATA«#li, I DAT 

Am-^^ htc:\^mm^'&t=.m'^x:&^o l^^^ot, idata 

M-^^D^DDATA>fg#;b^i:%lCH U/><;i/$r^-r«ir^*^&tJ, ^^Igr^tCliN A 
NDm^ilf^L]^K;Vt.rjt^^ Z1(Z)N AND-fg-^li, F^>r/t5Xlii/i^-Ai 0 

ic I DATAis-^(DHvy<jvnmmm^mm-t&^om^'r^. 

[0 0 2 0] 

Ell2J:a^S3 (Dm^iCJ:tl«, J^Ji(Z)J:e)(CbTi®^Mr^JCSt^<5 I DATA 
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[0 0 2 1] 

im 2 (Dmmmm) 

0, CRU 1 5S:t>*DFC 2 0 a $:-etl-?tl#X.TVN-5= EI 1 (D^figilM^'S.^. 
tt> M^«Bra^Ci3V^TD FC 2 0 a I D A T Am^lC^-T H »y ^ C K 

[0 0 2 2] 

IS^-rS^ilT'. I D ATA^#(DD F^lPS:M^-rSZ:i:*'?T'#eo CICDJ:^) 
iZVX ]^^^ A5XitUty-A 1 0(Z)^-^3gl^#1S$:ii^b^e);t7?:*:5f|(Z)^* 

„ D FC 2 0 aODMMM-rSo 

[0 0 2 3] 

V^So ll[7lC:g^L/fe^#rL^»)/ Mi, U^-Jil 0 1 C R U 1 0 2 Sr^iA 
TV>S„ l/>>-Al0 1li, 1 MO'^-^^A^b^i&T^-^ (DATA + /DAT 

A-) m-^^^nm^). f3^-D^mmmy'-^m^izMiz^vr^iyyvjv:r.-^\^(Di 

DATAm^^^^^-t^o CRU10 2li, I D AT Am^Kmmi^fc^ U y ^ 
n&(Dt:Lisb(D:i=.y hX^^-oX. lll(Z)ft*BJ:b«?^ (PD) 1 0 3 i:, Hi 

^-p-^y-:/ (CF) 1 0 4 mmmn^m^ (y CO) losi:, 1^2©^ 

t0J:bif#l (PD) 1 1 3 m2(D^-<r-iy^y^ (CP) 1 1 4 tXM^^^ti 
rv^So 1 0 6li,,||1^0l|2(Z)CP 1 0 3, 1 1 3 <Z)#'<r i:> vco 
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1 0 50)Atit.izM^^nr^^^m.y -\^X'$>^o vcoiostt, mi&x:f^2 

©CP 1 0 3, 11 3lCj;y^My - Kl 0 6 lC:^fig$4xfeajES:0J1^«JEi: b 

n^y^li, #;S^^n^y^ (CK) m^t, Km^nv^ (XCK) ^#^1*^^) 
^-5 2ffi^n^y ^Tfe'So ||l(Z)PD103tt, I D A T A'fg#(Z)S[t>±*'^ X 

X^-lCj;5DT||l<DCP 10 4 $:tm-r-5o HKDPDIOS, HlODCPl 
0 AMVCO 105 li, ^1®PL L7\°X$:^^-^-So ||2(DPD113li, 

*Sx^-$:^mL. ;b^o^^fi^ix^-^c^;s:DTS2<^)C p i i 4 ^mmir^, 

||2(DPD1 13, II2 0CP 1 1 4S.t)fVCO 105 l±, II2CDPL LA°>^$: 
mi^-t^. mcDPDl 03 J: U^msn^^^Sx^-i:, |^2C0PD1 1 3 

ic^y^msti;t^ffix^-h®)5i:J^A^<SM$n-5 J:e){c, m 1 j&tJ^^ 2 ® P L 
L7^x*'5ijf^t-So ||2a)PD 1 1 3®m:*;iiDCONT>fi#i:LTi/i^ 
-Ai 0 1 ic-^^e)ti> S6^cJ3v^T^H.9LfeJ;e)^c, ^mpcoNTM#{cj:S: 

[0 0 24] 

aStt, Bf7 tfi(DCRU 1 0 2 ®P L Ll&f^®MS:^bTV^S„ 08tCi:tlli 
, tr^V 1 0 0 10 110 ^^f-S I D ATA'^#*'5, T^-^r^PgT b 

T'C RU 1 0 2 {C#t#&$4x^o r(DIDATAM#tt, N R Z?^^®^'- 

Hi ® P L L7l;^li, I DAT AM#«)itt>JiA'Jy X^y i;iC^i-SCK 
##OSf^J:*^yx-;S;oDfil*Bx^-S:0{C-r<5o z:<?)|^, l|l®PD103i5. 
nmKOCP 10 4 liv 2T'-^r^Pg (2Tb) <Z)e>*){C#>?(Dffi:^;$rJCift-tl 

^^J;v^o ||2(Z)P L L7txii> I DATAM#(^)izt.T*'^'jx^y >:;ic>t*f-r 

§XCKM#®it^T*^Ux-;i;®fil^Bx^-& 0 (C-t-Sp rrT'*)> II2CDP 
D 1 1 3^tJf||2®CP 1 1 4tt, 2^-^r4l5g (2 T b) (De>*>lC#>!r®m:^ 

[0 0 2 5] 
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El9li, 0 7 cfi^CRU 1 0 2®D FM^I&#a)M$:^bTVN-g>„ 3^T'l±. 

2;>'(Z)dX*Bii^*^f?*3tife^, l|2(Z)PDii3i:, i/$/-Ai 0 1 iitCckU I D 

AT Am^(DD Fm^t)^7t>il. ^(^ittCH 2 (Z) P L L7N°X(C<fc U XCK#-^(Z) 
it t. T y X i;^' ® fe+BMlf 3()^^f*5 n S=fo©i:-r<&c ^9lCatU7^:DF|ilEi&f^ 

TV^-5„ Lfe*«oT, S 2 <Z) P D 1 1 3 {i, I D A T AM#<^5X-^T7b'^ »J X >y 

^ax^-<^>:^%$lcj;SCfeDCONT##$: l o i {c^;t^„ rtilc^S: 

^LT Ui/-Al 0 1 li. I DAT A-Q-^CDH l//<;i/itM^ra$:®;g-r-5<}:e>lC 
y'-^m^n^^^m^^o ^®Mm> I DATA^-^®Hl//<;b^M^r^*U 
f'-^r^pgT b i:^L<^-5^e){C, I DATA>fS#®iZ:t>T7!)^y x>y i/'cD^tB 

©cfJifelC-feiKf CRU 1 0 2(Z)?ik^llI8&lCfel-t<5-?-^^^y^C 

[0 0 2 6] 

112 (DP D 1 1 SCDmiJlCf^X-THl <Z)PD 1 0 3 (^m:*? 5: 1/ - A 1 0 1 IC-^ 
[0 0 2 7] 

TV^-5o 01 OcfJCDCRU 1 0 2Ttt, 0 7 (Z)#figjcm 3 (Z)^+BJ;bfe#| ( P D) 
3 0 1 i:, ||ljS.tJf||2 0jgj^|lIi?& (D) 3 0 2, 3 0 3 i:, ||3:S:t>*||4(Z)i@ 

mmm (D) 312, 3 1 3 i:*^#*ii$tiTVNSo ^n^®ji^ias«&3 0 2, 3 
0 3, 3 12, 3 1 3ii. ^^as^<Dmm&^m-t^o m^it. ^mmA<Dii^m 
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[0 0 2 8] 

UlCDilj^taB&S 0 2ttS2<Z)PD 1 1 3 CDt'- ^ A:dA°X (I DATA## 
(DKiJJ^T.) IC. ||2CDM®[gI{i«&3 0 3 li||2(Z)PD 1 1 3(Di5'n^y^A:dA°X 
(xcKM#®A:dAx) {c^4x-eti#A$tiTv>-g>o ms^PDSOiii, m 
1 C?)MMiaii^3 0 2(Z)m:^Jlc:^i-'5m2(Z)il®iaS!&3 0 3(Z)miJ®fitffix^-S: 
^ffiL, ^M^*Bn:^-*^{£^3tlS J;e)lC||l ©alMS&a 0 2®M^SaXl± 
m 2 ©JlMtmS!! 3 0 3(Z)51M*©VNTtl*^-^&tf^-rSo M#:M^%;oTfi^ 
-r-Si:, US (Z)P D 3 0 1 li, H 1 C^)ig]^[mi?|3 0 2 (Dffi:tf{Cigtl-5DD AT A 
m^(DtL^rff^^):r.vmz.$^\^X. 2 ©Jij^mSI 3 0 3<Z)m:d#-^C0Stt»T*'^ 

{C, m2<Dmmm^3 O 3CDm±r#-^(Z)5:^*,T*^y:il^Vi^'7!)'!DDATAM#(D5i 

<DPD3 0 1 li, j:e>lc||2®JS]^llIg&3 b 3 

[0 0 2 9] 

||3®ji®IlIiS3 1 2lil DATAm^HODATAmniKDmiZ. $$4 (DM 

mm^3 1 3 ^ixcK##i:ocKfg:^i:(^)ra^c^tl^tl^fA$4^Tv^So 113 

2a)mmA<D^-^^r=:i~f iDATAm-^^mm-^-^tcm-B^oDATAm-^tvx 

mi;t-<5o m4:(Dmmm^S 1 Zit. ||3<Z)PD3 O l{Cj;UMWStlT> 112 
(Dmmm^S O 3<DMMi®4^:$^^ltXCK##$:M®$-*7^M#§:OCKM# 

[0 0 3 0] 

glllti, 01 OcfJ(7)CRU 1 0 2(Z)^^tf^M&"^LTV^So ZirT'li, 

mmmti^nt>tir=.mi. ^3®PD3oiii, mi<Dmmmm3 o 2 m2<Dm 
mm^s 0 3 tizj: <')mm:mmtl^ft>n. ^(DmzmzcDP l l^n-xjc j: u xc 
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CKM-^®3Xt»T*^y:ii»y i;CD5itlfiffi:t^-}6^l|3 (DPD 3 0 1 iZ^ U^^m^ 

mmmn^i^:r.^ ~izm\::'r^mmMT d ti^m 1 o)mmm^ 3 o 2icj;u i d 

ATAM#i:DDATAM-^i:©r^{C^;te>4xSo ®1 iicm-t<fce) 

{C, D D A T AM^®5it)T*^ »; :ii i^iZM^t^X C K^-^OS^-^T*^ U 3i >y 
C^^*Bx^-;{)^0 ^:;&So ZltllCl^f&L/T, H 3 (D3@MllI]iS& 3 1 2 I DAT 

Am^toDATAm^tcDmizmmATdyz^^^:^. Lt^ti^^r. ock 

##CDStt>±*"^»;x-/i;75)'JODATA/N°;bX(Z)cfi:ftlC'eig-t-SM:^^J&y. CR 
U 1 0 2©?^miSIB&lCfel'tS7^-^^*y^{C^oT^flP-^T*^So 

[0 0 3 1] 

-J 

&.±(DhliD^). HI O^^^IC 7^-^ I/- h $rt^&5(5CD2>^{C]^&be^ 

, 51j^M^®fe«?)®mi5tt?ll2(Z))lMIlIli&3 0 2, 3 0 3 $:||2®P L L/N-;^ 
[0 0 3 2] 

[0 0 3 3] 

^ o -y ^ ^n^-r^ z:t.t.Lrc<Dv. '7 uv ^ %y ^ ^ 

[0 0 3 4] 
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mi] 

[1112] 

mi^(D7'^-^>f yy^^nyhu-^ (DFc) (Dmmm^m^m^m^ 

[BI3] 
[H4] 

mmm^iz ^ s 5^- ^ m#<^) d f 75)^ 5 0 % j: u /jn s v>»-a'«>® a ©dec® 

iillKBraiCfelt-57'~^5f«#(Z)DF*'5 5 0%J; U :^^V^^-^(D|g3 CDD F C® 
[06] 

[0 7] 

[08] 

0 7tfi(^^7n^y^^ U:?!j>'\'UrL- h (CRU) © P L LlJrf^5:ii^-r -SJ^^XD 
[09] 

0 7cfi<Z)CRU(DDFMlPi&f^$:m^-r'5:t«?)®^-f ^ h0T'fe-5 
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